INTRODUCTION
Ideally. each simulationist would be able to select the set of software tools to use on each simulation project (Standridge and Centeno, 1994) . The selection would be based on the particular requirements of that project. The tool set would contain both simulation specific tools such as model builders and simulation engines as well as tools with wide applicability such as word processors. statistical analysis packages, and spreadsheets. Modular simulation environment concepts seek to provide the standard by which ad hoc collections of software tools can be used together to perform a simulation project. These concepts speciQ how simulation related data flows between tools in a general way so that heterogeneous software can work together. The concepts address how tools can be tailored for use on particular problems and how general purpose tools ean be tailored for application in simulation. Some benefits of modular simulation crtvironmcnts are as follows:
I. High flexibility for end user selection of simulation software. This supports simultaneous usc of simulation software from multiple sotlw'arc providers as \vell as locally developed tools.
2.
Use of widely applicable software with \vhich the end user is already familiar. These user types are derived from those proposed by Standridge and Centcno (1991) .
The flow of information between tools is described. The use of modular modeling concepts to tailor simulation specific and general purpose sofiware tools for particular applications is discussed. Modular modeling for network simulation languages is reviewed (Standridge, 1995 Spreadsheet macros for processing observations of performance measure wdues could be written. Such macros could compute confidence intervals using the method of replicates, help find the truncation point in a steady state simulation, and graph simulation performance measure observations. Interfaces to these capabilities would "speak the language" of the domain. Thus. the simulation environment would more closely "use the language" of the application domain.
A model builder is concerned about multiple systems in one domain.
Using spreadsheet macros can be used to graph performance measure values and perform statistical analysis.
INTER-TOOL MODULARITY
One type of modularity in a simulation environment has to do with how data flows between tools. This is referred to as inter-tool modularity. It must accomplished in such a way that new tools can be added to the environment on an ad hoc basis. No modification of existing tools can be required though the ability to export data and capabilities for tailoring existing functionality can be exploited. Figure 2 shows the tool set of the first demonstration modular simulation environment.
Existing commercial tools are shown in capital letters. Result processing is summarized in Figure 5 . The Scenario --What alternative is being described.
Variable --Identi@ing name of an input quantity.
Value --As specified by the model user enter the values. The model users arc computer scientists Mho are comfortable using the notepad editor.
The primary simulation results are gathered at the end of the simulation run (type end of simulation only) into one set.
Results include the cxpcrimcntal parameter values and performance measures such as the hit rate. the percent of tiles found in the cache~~hen requested.
Statistical anaiyscs. such as regression and ANOVA. are used to determine which of the experimental parameters significantly affect the hit rate. These statistical analysis capabilities exist \vithin a spreadsheet. Since only one result set is collected. it is stored by the results collector in a file format acceptable for direct spreadsheet input.
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INTRA-TOOL MODULARITY
The second type of modularity has to do with how each tool does its work.
Modular modeling concepts have long been discussed and are well implemented. See
Zeigler (1990) , Cots and Sargent (1992) . and Sanderson et al. (1992) for basic definitions.
concepts. and example implementations. Standridge (1995) For a example. a spreadsheet macro could graph the number of parts in a buffer versus simulation time. Another macro could use the method of batches to estimate a conildence intenal concerning the mean number of parts in the buffer. The model builder could firther tailor these macros to refer to the specific buffers in the model and speci~the number of batches used in the conf''dence interval computation. Thus, the model user could simply ask for the graph of the number in the drill press buffer and the contldence interval concerning the mean. Figure   6 shows one possible organization for animating a simulation.
An animation is generated by a script that specifies a time ordered list of changes to a scene starting with an initial frame. Changes include modification to object attributes such as color or movement of objects. This specification adlows the animation engine to produce a set of frames that show the time dynamics specified by the script. 
